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@ Westinghouse Electric Corporation

Air Arm Division Friendship International Airport
Box 746, Baltimore 3, Md.

Telephone: 761-1000

23 March 1965
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Mvanoed Plans & ngrm Gﬁiee (A8Z~5}
Beputy for Systems Hensgement

Hg. , Aeronputical s.w!.m Mﬁsﬂm
Mshk»mtwrm Alr Porce Baps, Ohio
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Gentlemen:
In accordance with the smubject contract, we are
snoloaing the progress reporis for the perlods indicated,
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A F-101 FLIGHT TEST

The 300 hour periodic insp&ction‘of the P-101 aircraft was
completed with the functional test flight on 9 September 1964,
The first radar flight followed on 14 Séptember. A summary of
the flight program 1s given in Table X.

Radar flights flown in this period from September 1964
through January 1965 are summarized in Appendix A. A defective
airocraft cooling system prevented flights between 17 December and
28 December.

Modifications and Ground Tests

Receiver

Three recelver modifications have been performed and tested.

First, the Tunnel Dicde Pre-amplifier was replaced with a parametric
amplifier built by Mlero-Mega, repeating a test started on flight

114 prior to the aircraft inspection. This amplifier has gain of

16 db and produced a system noise figure of 5.6 db, an improvement

of 0.9 db over the Tunnel Diode Amplifier. After flight testing on 127,
the TDA was re-installed.

Prior to flight 130, a second limiting IF amplifler was in-
stalled to allow cockplt varlations In the signal level to the video
amplifier wiﬁhout changing the limited signal to the DFT. This permits
¢changing the signal return power at which limiting occurs., This
gsecond limiting IF has remained a part of the F-101 installation.

The third recelver modification consisted of replacing the
Tunnel Diode pre-amplifier with the final configuration of the
parametric amplifier, one designed and bullt by Weatinghouse.

Installing this component required constructing a 400 volt power supply,

-3~
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TABLE I
F-101 PROGRAM SUMMARY
September 1964 through Januvary 1965
Flights Scheduled 51
Plights Accomplished 32
Alrcraft 2

Punctional Test Plight 1
Pilot's Proficiency 1

Radar 30
Productive Flights 24
Productive Flights Prior to a Faillure i
Film drive and dlode swilitch failure
Transmitter overload

Trangmitter failure
Transmitter servo failure

pod bt b bt

No Results 2

Film drive fallure
Military Operations over target area

b et

Flights Cancelled i9

Weather

Motion Compensation System
Transmitter

Tranamlitter Servo

Alreraft Compass Problems
Aireraft Cxygen Supply Inadequate
Alrcraft Turbine Fzilure
Inspection Scheduling

1/2
1/2
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fabricating and mounting bracketry, and modifying wave-guide runs.
This par-amp produced a system nolse figure of 5.1 db, and
18 now installed and ready for flight teat. Because of the improved
noise figure and apparent stability of this unit, unlts of this type
are planned for the two deliverable systems as well as the F-101.
Receiver tests performed on the F-10) system were reported 1%
ST™M 164,
Transmitter
Flights 115 through 123 used a transmltter having a narrow
pulse forming network in the CFA discharge eireuit., Pulse wildth
was 28 nanoseconds and average power 22.5 watts. The remalnder
of the flights used the original FFN, which produced 37 nanosecond
pulge width at 29.5 watts, The narrow transmitted pulse generated
by reducing TWT RF drive pulse width (as described 1n section E of
this report) has not been flight tested.
Prior to flight 132, the thyratron was replaced in the CFA
modulator and average power increased to 58 watts,
™WT and CFA pulse coincidence was lost on flights 120 and
121, caused by a defective tunnel diode 1n the transmitter servo.
Checking to determine if temperature was a problem, a thermistor
measured the highest temperature on the servo chassls in-flight to
be 3906, which 18 not excessalve,
Doppler Frequency Tracker
8ix flights were made off-shore from Charleston, 3outh Caroline
to Savannah, Georgla., For the last four of these flights, the DFT
gate wag moved from its normal 180 usec range to 235 usec to reduce
the loss of DPFT operation when the gate is over water.
-5~ CUTTIAL HAND NG
Sec AL HaMbLIND
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Motion Compensation

Tests on the motion compensation system were atarted on
flight 117. In-flight the integrator output would not return to
zere, This conditlon was corrected by changing tube and wire
shield grounds and by adding decoupling to the power supplies.

In addlticn, a transient occcurs when the accelerometer ils
connected in-flight to the integrator network, ¢ausing the network
to accumulate an exceasive charge. Investigations into this network
charging are atill underway.

During the course of these tests, an integrator of deliverable
configuration (built by Minneapolis-Honeywell) was installed in
the F-101. After correction of initial drift problems, satisfactory
operation wes obtained. System gain was checked by causing the
aircraft to pltch sinusoidally approximately 0.3g and evaluating
instrumentation data. Results were cbtained on the film of flight
131 with the forced aircraft piltching both with and withﬁut motion
compensation,

An incorrect accelercmeter scale fasctor (volts per g) caused
the gain at the integrator input to be set too high on flight 136.

Recorder '

The {ilm apeed inverter and CRT filament power supply have
been Installed external to the recorder to minimize 400 eps pick-up.

Peollowing flight 126, a general tightening of the recorder was
performed, which lmproved the reliability of film transport and
vibration striping on the film. This procedure is required to be

repeated perlodically.

-6~
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Several different film emulsions of the Eastman 5401 [ilm
have been used during this 30 flight period., Prior to the use of
a new emulsion, sensitometric measurements and CRT blas-~density
curves are plotted to determine optimum CRT operating voltages.
This procedure along with a bias only film sample on each pre-

filight test has enabled determination of CRT performance for each
fiight, A defectlive CRT bias pot was located through these tests.

Recorder 007 was modified to the final altitude (4 ke sweep rate)

configuration and tested on flights 142, 143, and 144 to simulate

final altitude results. Recorder operation was gatiafactory.

A study of CRT biss tests resulted in adjusting the CRT closer

to cut-off for all flights after 133. This theoretically
(1) operates the CRT in 2 more 1inear region of the video-
transmission curve, causing fewer images
(2) gives greater contrast for mmall targets
{(3) givea‘brighter image on the correlation, or allows
eperation of the correlator at a faster speed.
Results on the correlated film are significantly‘1mpr0vad~w1th the
1ower bias voltage, Nominal density on the primary film 18 now
averaging about 0.3,
poor correlation of flights 128 and 129 flown at the extreme

lower 1imit of ground speed triggered ground tests of ground speed-

£11m apeed tracking. Tracking was found to be 3 per cent in error

at the lower limit of 750 knots ground speed. After ad justment, less

than  3per cent error in film speed was found over the full range

of 780 to 900 knots ground speed.

-
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The field flattener in recorder 007 for the far range sector
eracked. Since useful video ocours only on far range in 4 ke
sweep rate operation from 45,000 feet altitude, the recorder
wiring was medified to interchange the near and far range traces
on the CRT and satisfactory operation was obtained.

Dual Altltude Operation

Flight 132, planned for 45,000 feet altitude over Norfolk, was
aborted due to military operations taking place in the flight areas.
Followling this flight, a switch was installed in the coockpit to
permit the radar operator to select DFT gate position and recorder
CRT blanking for either high or low altitude cperation, This flight
has been used twlce to date to fly both high and low altitude
flightskthe same day.

In-Flight Tests

Repeated runs over the same target area with various second

IF amplifier bias levels were made to determine the extent of
images caused by IF limiting. Flight path was not consistent
enough to check data; the series will be repeated. |

Several flights were flown to test the range boost elrcultry
in both the 8 ke and 4 ke sweep rate configurations, as noted in
Appendlx A.

Four flights were made over the Philadelphia area to show
results under simulated altitude conditions. A comparison of the
results of flights 137 and the first run of flight 138 showed the
simulation to be logical when extended to 90,000 feet, in flights
152 and 143.

-8
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Altltude Recorder RP
Flight No. Flight Simulated Sweep Rate Attenuation
138 Run 1 22,000 45,000 4 ke 10 éb
137 45,000 45,000 4 ke 0 db
142, 143 45,000 90,000 8 ke 10 db
Instrumentation

The CEC oscillograph was removed from the aireraft in preparation
for installing a KA-45 aerilal camera in that location., Some of the
signals formerly recorded on the CEC were added to the magnetic tape
recording. The signals now reacorded during sach flight are:

Variable Fregquency Oscillator Potentiometer Position
Antenna Accelercmeter Output
Antenna Accelerometer Integrator Output
Antenna Position Error
Aircraft Pitch Angle
DET Meter
Airceraft Drlft Angle
Aireraft Roll Angle
Antenna Roll Table Position
Alreraft Ground Speed
8ine of Aircraft Heading
Recordings of the accelerations at the location of the aerial

camera were taken.

-Q.

3y SPLLIAL FmisuLiiv g
Sanitized Copy Approved for Release 2010/12/09 : CIA-RDP67B00657R000200210016-6




Sanitized Copy Approved for Release 2010/12/09 : CIA-RDP67B00657R000200210016-6

- -

B PHASE II FLIGHT TEST

The unsolved problems listed in the August report have been
corrected during this period. The errors in the INS output
signals of drift and piteh were caused by loading of the INS output
mignal due to & wiring error in the aircraft magnetic recorder. A
defective charging choke caused the transmitter overloading problem
and was replaced. The erratic pulsed 120 me from the frequency
generator was due to a malfunctlion in the crystal gate driver.

Because of the lull in the Phase II activity, the following
was returned to Baltimore in October to increase the assisfance
to the F-101 Flight Test Program and provide a baek-up system:

(1) three of the four field engineers

{2) radar system 002, not including the antenna and
single axis platform

(3) Radar Test Set
{4) Film Evaluator
(5) a few pileces of Btandard test equipment.
The second radar system, teat set and the test equipment were
set up in a new laboratory Iin the hangar, adjacent to the F-101.
Maintained in a ready status, this system has been able to supply
replacement assemblies for the F-101 system. In addition it has
been used for eheekfcut of modified and repaired sub-assembliles.
Special system tests have been performed on system 002, such as
phage-ghift measurement of the receiving chain and modifiecation
of the recorder to the 4 ke sweep configuration.
Since return of the one system, activity on system 003 at the
Phase II testing site has been limited to the installation of

modifications on the inverter, torque motor, and focus power supply.
-10-
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A pressure test of the antenna indicated leakage to be about the
game as 1t was when shipped a year ago.

A fourth field engineer, normally located at the Phase II
site, returned to Baltimore for the month of December %o assist
in the correlator set-up and become more familiar with the
modifications and testing procedures.

Minor modifications to all three systems have been progressing

gatisfactorily, Status 1s as follows:

Systems Spares
Modification Comp%efe Th Work Complete 1n Work

Video Amp, Increased Bandwldth 2 1 1 o

Control Panel, Second Fallure
Determination 3 e] 1 )

Frequency Generator, Temperature

8tabllity, ete. 3 0 1 Q
Frequency Generator, Oscillator 1 2 0
Transmitter, TWT Filament Supply 2 1 N/A
Range Mark Selector | 2 0 N/A
Recorder, Inverter 3 0 N/A
Recorder, Focus Power Supply 2 1 N/A
Recorder, Torgue Motor 3 0 N/A

Recorder, Inverter Low Frequency
Cut Qut 3 0 N/A

¢ DYNAMIC CORRELATOR

The dynamiec correlator was transported from the Phase II testing
area to Westinghouse. After srrival in Baltimore on November 23, the
correlator was set up in a special laboratory space, with the first

correlation processed on December 11, Operation of the equipment

11— STLLHAL HARuLING
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is by the same two Itek representatives as previously, with
regults that are equal to those attained previcusly.

Initial installatlion was with a makeshift exhaust blower.

After installation of the proper blower and correction to the air
conditioning in the room, a positive pressure in the room was
attained. Dust studies under various condlitions are being conducted
to reduce the level am much as practlcal.

In Jenuary a Contact Printer was received as GFE and get up in
the same laboratory as the correlator. Itek personnel will do most
of the operation with this printer., Dupes of both the primary and
correlated films can be exposed wlth this printer and developed
with the Versimat provided by Weatinghouae.

The consolidation of the radar and correlator work at
Westinghouse has reduced the time to procesa flight films. However,
interplay between the personnel of the two equipments 1s of much
more aignificance. Several instances have cccurred in the two months
of operation where both radar and correlator problems have been
engaged more productively with the closa coordination now possible,

First example came with the proceasing of flight 136 film.
First correlatlions were out of focus. However, a refocusing of the
correlator produced good resulte and pointed ocut the sxcesslive rate
of c¢hange of the Varilable Frequency Oscillator by the accelerometer
integrator. Further checking lsolated the difficulty to the wrong
scale factor used for the accelerometer,

More recently, ground speed and 1maging problems have been

attacked more Imaginatlively through short reéorrelatiens of certain

flight or test data film. As both the radar and correlator
engineers become more familiar with both equipments, even more
-12-
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effective use of the equipment can be made.

Advantages to the Radar Interpretation program of this
correlator location are Jjust as great.
D ENVIRONMENTAL TEST

The results of the temperature and altitude tests on the
Frequency Generator were released in January as STM 161. No
environmental teats 1n addition to this were performed during
this perlod.
E MODIFICATION

Reduced Transmitter Pulse Wildth

Labeoratory work on reduced transmitter pulse width was
completed, using the rack breadboard transmitter returned from
SFD. Transmitter results were encouraging, while receiver response
tests revealed an inabllity to reproduce the narrowed pulse,

Changing the CFA pulse forming network from 30 to 20 nano-
seconds 4id not narrow the output pulee hecause of atray
capacitance of the charging choke and filament transformer. A
20 nanogsecond output pulse was obtained by‘narrewing the TWT RF
pulse driving the CFA to 20 nanoseconds, while pulsing the CFA with
a normal ancde pulse,

A CFA tube which delivered 146 watts average, 1.2 MW peak, at
30 nanoseconds, generated 90 watts average, 1.1 MW peak, when
operated with a 20manosecond TWT pulse, Modulator efficiency
dropped 26 per cent due to the increamsed effect of stray capacitance
at the narrower pulse width,

Recelver response tests showed that the video output pulse is

_ narrowed only slightly (approximately 3 per cent) for the 33 per

cent pulse width reduction from 30 to 20 nanoseconds., At the mame
~-13- il ieed b, o i
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time, the amplitude decreases by 1.8 db. Thus, the present recelver
prevents taking full advantage of the narrow pulse widths attainable
with the transmitter. |

Low Noise RF Pre-Amplifier

A wideband non-degenerate parametric amplifier was deslgned
at Westinghouse and delivered for flight testing in the F-101,
Thls parametric amplifier uses two matched varactor diodes 4in a
novel circult design to achieve improved temperature stability.
The clrcult configuration permits easy tuning of the idler resonant

frequency, while eliminating the idler frequency from the signal

arm. Stringent phase requirements between pump and signal frequencies

are eliminated,
The delivered parametric amplifier, to be installed in the
F-101, has the following characteristics;

Nolse Figure 3.6 db
Gain 16 db
Bandwidth, 3 db 270 me

1 db 200 me

Flat 150 me
Insertion Lose with no pump power 3 db
Pump Power 135 milliwatts
Pump Frequency 25,01 gig wycles
Beam Supply | -1039 volts at 28,5

milliamps
Reflector Supply , - 769 volts
Bias Supply 4 0.545 volts
-4
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System nolse figure should be improved 1.0 to 1.5 db over
that attained with the Tunnel Diocde Amplifier. Further improve-
ment (about 0.3 db) could be attained by using a low noise second
stage in place of the present TWT. Parts are on order for the two
deliverable pre-amplifiers,

Range Boost

Range boost extends the high frequency response of the video
amplifier to compensate for the racorder high frequency response,
Test fllms were generated using a single pulse in range of 20 to 40
nanoseconds duration., Four degrees of high frequency boost were
run for each pulse width., Evaluation of the resulting test fiims
was accompllshed by scanning the recorded slgnal on the primary
film with a micro-densitometer. Rise time of the recorded pulse
was Improved with range boost, but 1t was accompanied by ringing of the
range pulse, Effective range resolution was not Improved with any
of the four amounts of boost.

The preceding ground tests were performed on recorders of both
the 45,000 (8 ke sweep rate) and 90,000 {4 kc sweep rate) foot
altitude configuration, Little difference was noted in the results
of the two recorders as predicted theoretlecally. The work is complete
except for the detalled evaluation of the 4 ke microdensitometer
scans,

Data flights were made in the F-101 using the range boost of
all four degrees with both the 8 ke and 4 ke recorders. No improve -
ment of range resolution was noted on the secondary film, As a
result of these tests, the two deliverable systems will not be
modified for range boost.

-15-
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Increased Power QOutput

It has been recommended that the proposed modification of
increasing power output by using improved cross fleld amplifiler
tubes be deleted, The expected improvement of 1.5 db in signal-
to-noise ratio by this high power modification 1s about the same
improvement attained through the change from a tunnel diode to a
parametric pre-amplifier. The cost of the high power components
alone would be more than the cost of the complete parametric
amplifier installation. In addition, it 1s expected that normal
tube development will make higher power CFA tubes avallable in
the future.

P SYSTEM
Receiver Phase Shift

Phase linearity measurements were performed on the aystem
receiver., Tests were performed using both the regular video
amplifier (45 me) and a narrow bandwidth version (30 me). Results
of the tests are shown on the graph of Figure 1.

Referring to the test equipment arrangement Iin Figure 2, the
test signal source was an X-band klystron, whose output was fed to
a TWT. This TWT was serrodyned to add 1 ke to the test signal, and
its output passed through the receiver. The klystron test fregquency
wag also passed through a phase shifter and double mixed in order
to beat the video amplifier output frequencies down to a difference
of 1 ke, containing the system phase Information.

The serrodyning process produced some discontinuity pips at the
1 ke rate., These pips were reproduced at the output of the balanced

mixer and ssrved ap phase change markers on the scope presentation.
-16-~
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A low pass fllter removed the pips on the scope synec input,

allowing the scope to syne on the sinewave only. Thus the pips

were caused to move across the acope face in response to the

system phase function,

Results wilth the wideband video are a smooth linear curve
with a one cycle superimposed ripple. Origin of the ripple was not
determinsd., Deviation in the phase shift of the receiver with
wide-band video amplifier was within acceptable limits for video
frequencies up to 20 me.

Recorder

Analysils and scme laboratory effort was performed to determine
techniques of speed-up and linearization of the recorder sweep.
Both are required to mateh the correlator characteristies and im-
prove the output resolution. No changes are planned for this
generation of equipment, since the Improvement in resolution ias
rather small considering the cost involved,

Reliability

Fallures have been reported through procedures established

in February 1964 which allow ocaleulation of mean times between
fallures for theae systems. All improper system operations are
classified as fallures, including film Jams, broken wires, and
operator errors. Fallures in which more than one component fails
are considered only a single failure. The MIBF caloulations are
weighted to reflect actual ratioc of standby to transmit time.

A summary of the failures and MIBF calculetions is given below
for the system in the F-101 and system 002, Jjust recently returned
Yo Baltimore, Operating time on aystem 003 in the field has been
too low to make valid ealculations,

-19~
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F-101 Syatem Syatem 002
period 2/4/64 to 1/25/65 4 /3/64 to 1/21/65
Operating Time, Standby 566.7 237.7
Transmit 140.5 32.1
Average Standby 48.2 24 .4
Fallures, Recesiver -2 0
Recorder 6 12
Power Supply 2 5
Synchronizer 2 2
Transmitter 5 7
Nav Tle 0 2
¥Mimcellaneous 19 5
Mean Time Between Fallures 33.1 T.2
a ANTENNA

Although all tests on antenna pressure sealing have not been
successful, the latest results are encouraging. Adding Ferric Acetel
Acetonate to the Doryl adhesive caused a brittle bond with little
adhesion. Aesrosol Or was added to the adhesive as a wetting agent,
but there was excessive flow into the slots during the preasure cure
and a loss of strength of the bond. Various batches of Doryl from
the two avallable sources were tried with varying results.

From these months of experimentation, best results were obbained
when using production Doryl. Fewer bubbles resulted when the cure
oycle started with a ¢old oven, Acceptable adhesion can be achieved
only when the array sticks are post cured for threa hours at 31500.
Since the solder sealing the module assembly ments at 31006, the

modules must be dlsassembled, bonded and raassembled.

20~
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Rework of Antenna 3 was started. During this rework, it was
found that the bubbles generated in the bonding operation could be
reduced significantly by perforating a row of .030 diameter holes
along each edge of the I8 fabric and in areas not covering the slots,
Tests on 40 sticks indicate 75 per cent of the stlicks have preasure
losses within acceptable 1imits on the first bonding attempt. Those
sticks out of tolerance have been reworked successfully by over-
coating with I6 resin,

By the end of January, three modules of 16 stlcks each have
been dismantlsd, cleaned, vapor blasted, and ultra-sonically cleaned.
Bending is complete on two modules and thelr reassembly started.

H GROUND SUPPORT EQUIPMENT

At the completion of the recorder development, Itek suppliad
a rack used to teat recorders, Changes were designed to allow
this rack, when used with the standard test equipment, to perform
the functional tests independent of the system on all radar system
assemblies, except the transmitter and single axis platform and 1ts
electronics. A few power supplles, control oircults, and cables
were required. Design of the changes are complete, and the actual
modification approximately 35 per cent complete,

The recorder cart is complete and now in use wlth System 002
in the hangar.

A review of the Film Evaluator suggested several improvements
in the azimuth evaluation portion to improve the usefulness in

the examination of test targets. The following modifications were

undertaken:
-21 -
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(1) add micrometer to source slit to allow setiing repeatablllty

(2) strengthen mechanically the track for the scanning slit |

(3) modify projector section, using better lenses in an

arrangement which allows easier and more stable alignment

(L) modify phototube cireultry to provide logarithmic display |

(5) modify the light source to improve alignment and stabllity. !

All the 1tems have been completed, except (5).

The Radar Test Set has been used extensively to provide test
signals to both the System in the F-101 and the back-up system.
pParticularly useful is the dual azimuth target simulation, as used
in the tests to determine the effeects of receiver non-linearities.

1 SPARES

During this five month period, 68 items of system spares have
been shipped, leaving 54 open items. Of 52 items added to spares
1ist during this pericd 33 were transferred {rom the customer
supplied 1ist to be Westinghouse supplied and 11 were increased
guantitles.

Completion of spares work by amendment 1s as follows:

Openn Ttems PerCent Complete

#

Basic list plus firat 7 amendments 18 98.5%
Amendment 8 2 96 %
amendment 9 13 56 %
Amendment 10 21 0 %

on the spares for Ground Support Equipment, 14 items were shipped
during this period, no items were added, leaving 15 items remaining
to be shipped. This amounts to 97% completion of the GSE spares.

-39
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APPENIIX A

SUMMARY OF FLIGHTS

Flignt Number

115 116 117
Date 9/14 /6% 9/16/64 9/23/64
Altitude 22,500 22,500 22,500
Area Philadelphia; Pa. Norfolk, Va. Washington; D.C.
Purposes System checkout and data Data acquisition and range Pest range boost with 3 IF

.acquisition. boost tests. : gains and linear motion
compensation system,

Significant 30 V P=-P limited video. 30 V P-P limited video.

System Changes

ANIIONYH IVINTAQ

Results

Presentation good from 1/2
to 3/h range. Resolution
in best areas about 15 ft.
in azimuth and 20 ft. in
range. Clutter present on
all strong targets. Images
present on same. Combrast

wﬁirly good.

. water.

Presentation fair in best
areas. Imaging and clutter
detract significantly. Vege-
tation clutter extends into
Contrast and resolu-
tion in best areas fair. No
discernible effect of range
boost. Focus poor over
near range.

Presentation on a 50 sec.
length of WF2 is fair. WF1
is too dense and lacks con-
trast. Imaging of a bridge
is present. There was an
apparent reduction of trans-
mitter-receiver isoclation
during flight. Film failure
during Run #2.
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Flight Wumber 118 119 120

Date 10/1/6k4 10/6/6% 10/9/64

Altitude 22,500 22,500 45,000

Area Washington, D.C. Washingbon, D.C. & Philadelphia, Pa.

Baltimore, Md.

Purposes Test range boost with 3 IF | Test range boost with 3 IF Test linear motion compensa-
gains apd linear motion gains and linear motion tion system and range boost 5.
compensation system. compensation system.

Significant

System Changes

Results

12.5 V P-P video noise.

Presentation is good from
1/2 to 3/4 range except
some empty gaps in szimmth
due to transmitier failure.
5 Volt signal level appeared
better in comtrast than 10
or 20 volt level. No dis-
cernible map differences
in range boost changes.

Presentation is good from
1/3 to 3/k range (on Run
#1 at 10 volt level).
Best azimth resolution
is approximately 15 ft.
Lov level conbrast is
good over best areas.
Tmaging and clutter is
seen by strong targets

ag bridges, particularly
from clocks 62 to 6k.
Gocd detail on most of map.
No correlated film at 5
volt level. Trapsmitter
failed during flight.

For about 8 clocks the
presentation was fair over
a strip from 1/2 to 3/4
range. During part of the
flight transmitter was out
of coincidence. 400 cps

images were strong during
this time.
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Flight Number 121 122 123

Date 10/13/6k4 10/16/64 10/21/6k4

Altitude 45,000 22,500 22,500

Area Norfolk, Va. Western Maryland Bolling Field,
Washington, D.C.

Purposes Test range boost 5 with Test range boost agaianst Test range boost against

variable receiver gain. corner reflectors. corner reflectors.
Significant Selected video noise Reduced recorder biasg from

System Changes

levels of 20 V, 1T V,
and 12 V.

38 Vv to 30 V.

GNITONVH TV1D3dS

Results

Map is fair for first
3-1/2 mimutes over a strip
from 1/2 to 3/k range,
Remainder of rum has too
low density and poor cone
trast. Imaging at 40O
cps wag strong. BEven
shore extends into water
rather strongly.

Weather prevented flying
by corner reflector area.

Map is poor over the best

regions. Contrast and
density are too low. Over
part of the film the
density is so low that
strong targets are hardly
identifiable.

Map fair over strip from 1/2
to 3/4 range. Corner re-
flectors appeared on poor
part of map on all runs.
Azimath resolution from de-
tailed correlation of re-
flector areas was 3 to U ft.
No range boost effects dis-
cernible.
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Flight Number 124 125 126
Date 10/28/64 11/4/6k 11/10/64
Altitude 45,000 45,000 22,500
Ares, Norfolk, Va. Philadelphia, Pa.
Purposes Data acquisition with rz- Test new linear motion Test linear motion compensa-
flectors at ¥orfolk Air- eompensation system. tion system.
port.
Significant PFR change resulted in Minneapolis-Honeywell

System Changes

pulse width of 37 usec.
and 29.5 watts power,

Integrator installed
prior to flight.

Results

Far range strip is good
over most of the range.
Contrast is fair. Near
range is good from 1/3
to 3/4 range. Imaging
at 400 cps not as strong
ag in some previous
flights. Resclution in
azimith is approximately
25 '+,

On far range strip map is
good from 1/3 to T/8 range
over most of the flight.
On near range strip map
wag good from 1/2 to 2/3
range. Low level con-
trast is only fair..
Imging of bridges is
quite noticeable at
spacings of LOO eps and
120 to 150 cps. Compen-
sating effect of ac-
celerometer is not cbe
vious.

Film Jam in recorder pre-
vented acquiring data.
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Flight Number 127 128 129

Date 11/13/64 11/17/64 11/17/64

Altitude 45,000 45,000 45,000

Area Norfolk, Va. Charleston, S.C. Charleston, S.C.

Purposes Test micro-megs parametric Data acquisition. Data acquisition.
amplifier,

Significant Parsmetric amplifier in- TDA re-installed prior

System Changes

stalled for this flight.
Noise figure 5.6 from
6.3 db.

to this flight. Noise
figare 6.5 db.

Results

Map was smeared in azimuth
and contrast poor over whole
flight. Flight was rough.
Since accelerometer was

not used in motion compen-
sation, film was badly
degraded.

Map out of focus entire f1]
from doppler navigator ovel
ground speed data. Many bi

ght. Inconsistent drift data
F smooth water causes doubt in
lank spaces occurred because of

IFT unlocking. Water was muddy. Resolution poor.
T
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System Changes

10, 15, & 20 db IF attem-
ation steps. Installed sepa-

rate limiting IF for signal
%%tas @ecorder bias reduced

for this flight.

Flight Number 130 131 132
Date 11/20/6k 11/2h/6h 12/7/64
Altitude 22,500 22,500 k5,000
Area Washington, D.C. Washington, D.C. Norfolk, Va.
Purposes Test effects of IF limiting | Data acquisition and test High altitude test of in-
and IF gain. integrator calibration. tegrator and data acquisition.
Significant 30 V P-P limited video; 5, Auto-correlator installed Integrator re-calibrated

prior to flight, Transmitter
repair produced 58 watts pwr.

Results

asIMIYLY 191134C

Mep is good over the range
strip usually in focus for
Runs #1 and #4. For at-
temations of 10 db or
more, the density level
was too low and contrast
was not as geod as in the
other runs.

First 22 clocks taken over
rural area with only fair
contrast and boundary
resolution. Where aircraft
was forced into simisoidal
motion, the map appeared
good (azimuth resolution
20 ft. or less) when ac-
celerometer was engaged.
When accelercmeter was dise
engaged, periodic smears
were obvious. This effect
was much greater on strong
distinct targets than on
vegetation areas,

Military operations over
target area prevented super-
sonic flight. Integrator ine-
strumentation run made at
low altitude.
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System Changes

37.5 ¥V with 256 V P-P
limiting video. IFT
gate at 235 usec,

| Plight Number 133 134 135
Date 12/9/6h 12/15/6k 12/15/6k
Altitude 45,000 45,000 15,000
Area Philadelphia, Pa. Charleston, S.C. Charleston, S.C.
| Purposes Integrator test and data Data acquisition. Data acquisition.
acquisition.
Significant Increased CRT bias to

Results

General appearance of map
vas poor. Low level targets
hardly discernible o clock
#19. From clocks #25 to
#30 astigmatism (or rota-
tion) was bad and range
resolution was poor. Cross
track velocity was over=
compensated.

Strong headwind kept ground speed 10% below nominal. In-

correct speed ratio cansed
flight. Results similar g
level more consistent.

map to be out of focus on entire
b f1ights 128-129, except signal
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System Changes

Results

prior to flight., Video
limit level of 3C V P-P.

5 V.G input.

IFT gate at
235 usec,

Flight Number 136 137 138

Date 12/31/64 1/6/65 1/6/65

Altitude 45,000 45,000 22,500

Area Philadelphia, Pa. Philadelphia, Pa. Philadelphia, Pa.

Purposes Data acquisition. Reference for altitude com-| BRun #1 - Simulated 45,000

parison. flight fiown at 22,500,

Run #2 - Effect of 10 db
S/N improvement.

Significant Calibrated film speed Recalibrated integrator for

Ferrite attemuator installed

in receiver line, controlied
from cockpit.

ey
RTINS Y LA 0

Contrast was fair and
resolution was between 20
and 30 ft. in best areas.
From clocks #26 to #30
map faded because of
extreme position of an-
tenna due to acceler-
omeber overcompensation
and excessive ringing

of accelerometer in-
tegrator. Strong targets
were poorly resclved in
this regiocn.

Map improved in contrast
and greater areas of well
resolved targets. Some
fading occurred between
clocks #12 and #30 during
which antenna was in ex-
treme position. From
clock #12 to #15 slope

of accelerometer inte-
grator output was ex-
cessive,

Map is best from 1/2 to ex-
treme far range for Run #1.
Contrast and resclution are
good. Some fading from
clock #35 to #40 when antenra
was in extreme position.

Some imaging and elutter of

strong targets are noticeable
on Run #2.
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Flight Number 139 1ko 14

Date 1/12/65 1/12/65 1/12/65

Altitude 45,000 45,000 22,500

Area Charleston, S.C. Charleston, S.C. Targets of opportunity be;
tween Charleston & Balitimore.

Purposes Data acquisition. Data acquisition. Data acquisition.

Significant IFT gate set at 230 usec IFT gate set at 230 usec

System Changes

for this flight.

for this flight.

Results

First correlations were

128-129 and 13k-125. Rec
focal length gave very g
error; speed ratio checke
Resolution about 15 1. i
range in last part of 140,
epbire film, Occasiomal

of focus, similar to flights
elated with a 20% shorter
map. No explanation for
within limits from films.
azimth and 20-25 f££. in
Contrast is good over

cps and other images,

From clocks #15 to #20 map
is good and resoclution is
good from 1/2 to 3/4 range.
Average density is high and
contrast is marginal in low
level areas. Shore smeared
into water at about 4OO cps
at clocks #24 and #i4h.
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Flight Number 142 143 144

Date 1/19/65 1/21/65 1/25/65

Altitude k5,000 45,000 45,000

Area Philadelphia, Pa. Philadelphia, Pa. Philadelphia, Pa.

Parposes Simlated 90,000 flight Simulated 90,000 flight Range boost test on 4 KC
from 45,000, frem 45,000. recorder {007).

Signifieant Recorder 007 modified for Replaced CRT bias pot and

System Changes

4 KC operation.

set for 60 V bias.

Results

Defective CRT bias pot
caused primary film
density to be high. Best
part of map is near mid-
rapge. Average density
is low, thus contrast
is not adequate. Azimmth
resolution is poor over
most of the map.

Primary £ilm density satis-
factory. Best part of the
map is from 1/4 range to
mid-range due to filter
slope mismatch. Map of
small tanks at clock #27
is good. Tank size scales
from 25 to 30 ft. on radar
map compared to actual
tank size of about 20 ft.
Motion disturbances low
here during this view
time. Contrast is fair
in tree-grass regions.
Sidelobes or images appear
at clock #32, Separation
is 75 mils.

Map is best from 1/h to 1/2

range. Azimuth resclutiom is

below average over all the

map. From clocks #10 o #15
some azimith degradation cce
curs vhile integrator output

slope is greater than 25 cps/

gsec. Contrast is fair for
Pirst 5 clocks and better
during the remainder of the
flight. Motion disturbances
during the flight were
significantly above average.
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